Methylene blue, a soluble guanylyl cyclase inhibitor, reduces the sevoflurane minimum alveolar anesthetic concentration and decreases the brain cyclic guanosine monophosphate content in rats.
The nitric oxide (NO)-cyclic guanosine monophosphate (cGMP) signal pathway plays an important role in anesthetic and analgesic effects. We sought to determine the involvement of inhibition of soluble guanylyl cyclase (sGC) in the anesthetic mechanism and site of action of volatile anesthetics. We examined the effect of intracerebroventricular (ICV) administration of methylene blue (MB), a sGC inhibitor, on the minimum alveolar anesthetic concentration (MAC) of sevoflurane and the brain cGMP content in rats in vivo. We also investigated the effect of sevoflurane on NO-stimulated sGC activity in vitro. The rats were divided into three groups. After the ICV administration of MB, sevoflurane MAC and brain cGMP contents were measured in the first group and the second group, respectively. In the third group, brain cGMP contents were determined after sevoflurane anesthesia without the ICV administration of MB to examine the direct effect of sevoflurane on brain cGMP contents. MB significantly decreased sevoflurane MAC and brain cGMP content in a dose-dependent manner. Sevoflurane itself also dose-dependently decreased cGMP contents in brain in vivo and inhibited the NO-stimulated sGC activity in vitro. These results suggest that the inhibition of the NO-cGMP signal pathway at the sGC level could be involved in anesthetic or analgesic effects, and the inhibitory effect of sevoflurane on sGC would be one of the sites of action of this anesthetic. Because the nitric oxide-cyclic guanosine monophosphate signal pathway mediates nociception and the site of action of halogenated volatile anesthetics in uncertain, we examined the possible involvement of inhibition of soluble guanylyl cyclase in the anesthetic mechanism. The inhibitory effect of sevoflurane on soluble guanylyl cyclase could be one of sites of this anesthetic.